The topogenic contribution of uncharged amino acids on signal sequence orientation in the endoplasmic reticulum.
Signal sequences for insertion of proteins into the endoplasmic reticulum induce translocation of either the C- or the N-terminal sequence across the membrane. The end that is translocated is primarily determined by the flanking charges and the hydrophobic domain of the signal. To characterize the hydrophobic contribution to topogenesis, we have challenged the translocation machinery in vivo in transfected COS cells with model proteins differing exclusively in the apolar segment of the signal. Homo-oligomers of hydrophobic amino acids as different in size and shape as Val(19), Trp(19), and Tyr(22) generated functional signal sequences with similar topologies in the membrane. The longer a homo-oligomeric sequence of a given residue, the more N-terminal translocation was obtained. To determine the topogenic contribution of all uncharged amino acids in the context of a hydrophobic signal sequence, two residues in a generic oligoleucine signal were exchanged for all uncharged amino acids. The resulting scale resembles a hydrophobicity scale with the more hydrophobic residues promoting N-terminal translocation. In addition, the helix breakers glycine and proline showed a position-dependent effect, which raises the possibility of a conformational contribution to topogenesis.